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Silicon is reduced from silica by carbon according to the reaction:
(28+32)4-2X12 = 28+2(12 + 16)    1 Parts by 60+24 = 28+56              j    weight.
This shows that 5 parts of silica would need 2 parts of carbon for its reduction. Prof. Tucker employs an excess of silica, using 77 parts of silica with 25 parts of coke. This excess of silica is intended to combine with the carbon from the electrodes, which inevitably takes part in the reaction, so that the silicon shall not be carbonized.
. For a furnace of the size indicated he uses a charge of 12 kilos (26 Ib.) of the mixture, and a current of about 500 amperes at 50 volts for one and a quarter hours. Only about one-quarter of the charge is reduced, forming about 200 grm. (7 oz.) of silicon; the remainder of the charge serving as the working lining and cover of the furnace. The silicon runs down through the charge to the bottom of the furnace and thus escapes from the region of the arc. This is essential as otherwise it would volatilize and be lost.
Silicon can also be made in a pit furnace using two vertical depending electrodes. The charge may be made up of sand or crushed quartz, briquetted with pitch and coal or coke, and used in coarse grains which allow the gas to escape more easily.
The Acheson carborundum and graphite furnaces can be built on a small scale using a pair of horizontal 2-in. graphite electrodes in the holders shown in Fig. 45. The electrode holders for this furnace are, at each end, a pair of water-cooled half collars of brass which are supported and clamped together by two threaded standards. In operating this furnace, information can be gained as to the amount of heat carried to the electrode holders, as this is all removed in the cooling water and can be measured. For these operations a large current at a low voltage is suitable, 1,000 or 1,200 amperes at 25 volts being sometimes used in a small furnace. Carborundum has been made in this way, using a core of broken carbon having grains between 1/4 in. and 1/8 in. in size. The core was 4 in. square in cross- section, and the electrodes were 6 in. apart; their ends being surrounded by the core. A constant power of 15 kw. was supplied during 12 hours; the voltage being 55 to begin with and dropping to 30 when the furnace was thoroughly hot. The product included about 2 Ib. of crystallized carborundum and a small amount of graphite, resulting from the decompositionican. Electric Furnace Co. See description of the Colby furnace in Chapter VIII.chem. Soc., ix (1906), p. 153.
